4 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 





0 Publication number: 



0 663 719 A3 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 94309627.1 
© Date of filing: 21.12.94 



© int. CI. 6 : H03F 3/45 



© Priority: 12.01.94 JP 1747/94 

© Date of publication of application: 
19.07.95 Bulletin 95/29 

® Designated Contracting States: 
DE FR GB IT 

© Date of deferred publication of the search report: 
06.09.95 Bulletin 95/36 



© Applicant: HITACHI, LTD. 
6, Kanda Surugadai 4-chome 
Chiyoda-ku, 
Tokyo 101 (JP) 

@ Inventor: Tamba, Yuko 
10-10-3-206, Kabe-machl 
Ohme-shl, 
Tokyo (JP) 

© Representative: Calderbank, Thomas Roger et 
al 

MEWBURN ELLIS 
York House 
23 Kingsway 
London WC2B 6HP (GB) 



© Analog filter circuit and semiconductor integrated circuit device using the same. 



2 

0> 

CO 
CD 
CO 



CL 
111 



® As a Gm-controllable amplifier used in an OTA-C 
filter, is used an amplifier in which a constant voltage 
from a bias circuit is applied to the gates of load 
MOSFETs connected to the drains of input differen- 
tial MOSFETs of a differential amplifier to allow the 
load MOSFETs to operate as constant current sour- 
ces and the inverted output terminals of the circuit 
are connected to the input terminals. The load MOS- 
FETs of the input differential MOSFETs are made to 
operate as the constant current sources, so that the 
drain voltages of the input differential MOSFETs 
become independent of the threshold voltage of the 
load MOSFETs. Even if the supply voltage is set to 
as low as about 1.5 V, the input differential MOS- 
FETs can be prevented from being unsaturated 
when the input signals rise. Since, moreover, the 
inverted output terminals are coupled to the input 
terminals, the currents outputted from the inverted 
output terminals in the opposite direction of the 
current coming from the non-inverted output termi- 
nals can be absorbed from the non-inverting input 
terminals, so that the balance of the circuit can be 
easily held. 
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1. Claims 1-15: A differential voltage/current convertor 
with controlled biasing 



2. Claims 16-20: An analog filter circuit 



